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• 14y/o girl admitted with large stroke  successful iv lysis

• 2d later: herniation  emergent craniotomy  ✟1d later

New Years Eve 2013



In memoriam



PFO causes stroke, PFO kills

• Simple therapy: local anaesthesia, outpatient procedure, 15‘



6 RCT‘s

• CLOSURE I (Furlan, NEJM 2012)  ‘negative‘

• PC Trial (Meier, NEJM 2013)  ‚negative‘

• RESPECT (Caroll, NEJM 2013)  ‚negative‘

• CLOSE (Mas, NEJM 2017)  ‚positive‘

• REDUCE (Sondergaard, NEJM 2017)  ‚positive‘

• DEFENSE-PFO (Lee, JACC 2018)  ‚positive‘
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• CLOSURE I (Furlan, NEJM 2012)  ‘negative‘

• PC Trial (Meier, NEJM 2013)  ‚negative‘

• RESPECT (Caroll, NEJM 2013)  ‚negative‘

• CLOSE (Mas, NEJM 2017)  positive

• REDUCE (Sondergaard, NEJM 2017)  positive

• DEFENSE-PFO (Lee, JACC 2018)  positive

PFOO ‚accepted‘



Initial PFO trials: truly ‚negative‘?

• CLOSURE I:
• STARFlex

• 1. EP: Death, stroke, TIA

• (Non)-CLOSURE I

• Procedural success: 89% (?)

• Closure rate: 86%

• Devicethrombus: 1.1%

• Causing stroke in 2pts

• AF in 5.7%, relevant in 1.5% 



Initial PFO trials: truly ‚negative‘?

• PC:
• Amplatzer

• 1. EP: Death, stroke, TIA

• Procedural success: 96%

• Closure rate: 96%

• Stroke: 0.5% vs 2.4% (p=0.14)

• Cross-over to PFOO 2 out of 5pts

• AF in 2.9%, relevant in 1.5% 



Initial PFO trials: truly ‚negative‘?

• RESPECT:
• Amplatzer

• 1. EP: Death, stroke, TIA

• Procedural success: 96%

• Closure rate: 94%

• 1.EP: 9pts vs 16pts (p=0.08)

• As treated: 5 vs 16pts (p=0.007)

• AF in 3%



Lessons learned from initial PFO trials

• No trial showed harm of PFOO (adverse events)

• Numerically PFOO always superior
• Underpowered?

• Not long enough F/U?

• Subgroup analysis

• As-treated/PP analysis

Many hints that PFOO may indeed be better still: not accepted by many

What do we do, when there are 2 therapies, but no clear evidence according to EBM-criteria?



The positive trials
• RESPECT LT-FU (5.9y)

• CLOSE (ASA or large shunt)
• PFOO vs. antiplatelet; 1. EP: stroke
• More AF in PFOO

• REDUCE (all PFO; PFOO w/ Helex/GSO))
• PFOO vs. antiplatelet; 1. EP: stroke
• Proc. success 99%; compl. closure: 76%
• More AF in PFOO

• DEFENSE-PFO
• high-risk PFO: ASA/hypermobile OR PFO-size >2mm
• medTx: ca. 25% SAPT, 50% DAPT, 25% OAC

• METAANALYIS

RESPECT LTFU

CLOSE

REDUCE

DEFENSE-PFO

Ahmad, EHJ 2018



Summary:

• Early trials  PFOO causes no harm

• Early trials  strong signs that PFOO is superior

• CLOSE, REDUCE  PFOO superior to antiplatelets within 3y
• The question for the patient is: PFOO or life-long oral anticoagulation?

• DEFENSE-PFO  PFOO superior to medTx in high-risk PFO‘s

• The price to pay: more AF



Is there a role for PFOO beyond
secondary prevention?

• How may patients suffered a stroke, because PFOO was 
denied until 2017?

• How can we do better in preventing strokes?

What do we do, when there are 2 therapies, but no clear evidence according to EBM-criteria?



• 14y/o girl admitted with large stroke  successful iv lysis

• 2d later: herniation  emergent craniotomy  ✟1d later

New Years Eve 2013



Primary prevention? 
Maybe worth a thought?

Meier, Nietlispach, EHJ 2018
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Thank you!


